The maize viviparous15 locus encodes the molybdopterin synthase small subunit.
A new Zea mays viviparous seed mutant, viviparous15 (vp15), was isolated from the UniformMu transposon-tagging population. In addition to precocious germination, vp15 has an early seedling lethal phenotype. Biochemical analysis showed reduced activities of several enzymes that require molybdenum cofactor (MoCo) in vp15 mutant seedlings. Because MoCo is required for abscisic acid (ABA) biosynthesis, the viviparous phenotype is probably caused by ABA deficiency. We cloned the vp15 mutant using a novel high-throughput strategy for analysis of high-copy Mu lines: We used MuTAIL PCR to extract genomic sequences flanking the Mu transposons in the vp15 line. The Mu insertions specific to the vp15 line were identified by in silico subtraction using a database of MuTAIL sequences from 90 UniformMu lines. Annotation of the vp15-specific sequences revealed a Mu insertion in a gene homologous to human MOCS2A, the small subunit of molybdopterin (MPT) synthase. Molecular analysis of two allelic mutations confirmed that Vp15 encodes a plant MPT synthase small subunit (ZmCNX7). Our results, and a related paper reporting the cloning of maize viviparous10, demonstrate robust cloning strategies based on MuTAIL-PCR. The Vp15/CNX7, together with other CNX genes, is expressed in both embryo and endosperm during seed maturation. Expression of Vp15 appears to be regulated independently of MoCo biosynthesis. Comparisons of Vp15 loci in genomes of three cereals and Arabidopsis thaliana identified a conserved sequence element in the 5' untranslated region as well as a micro-synteny among the cereals.